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I. Introduction
After several years of planning and contentious discussions, the governments of Sri Lanka and India signed a bilateral free trade agreement in December 1998 (CBS, 1999) . Since then it took further period of negotiations to decide exact terms *Corresponding address: Mahinda Siriwardana, School of Economics University of New England, Armidale, N.S.W., Australia 2351, Phone: 02-67 732501; Email: asiriwar@metz.une.edu.au 2004-Center for International Economics, Sejong Institution, All Rights Reserved. and conditions of this historic Indo-Lanka Free Trade Agreement (ILFTA) prior to its implementation in March 2000. This trade agreement is regarded as a significant landmark in establishing a free trade area in South Asia under the auspicious of the South Asia Free Trade Agreement (SAFTA) which has now reached the final stage of negotiations. The SAFTA is organised under the umbrella of the South Asian Association for Regional Corporation (SAARC).
1 While the ultimate configuration of the free trade agreement for the region will be driven by a variety of political and economic considerations and negotiated outcomes, it is useful to provide some quantitative assessment of the ILFTA facilitating the debate of free trade in South Asia. This paper offers some preliminary findings of the impact of the ILFTA on both economies of Sri Lanka and India and attempts to evaluate the effects of expanding this agreement to include the other SAARC nations.
We use the multi-country computable general equilibrium (CGE) model developed at the Global Trade Analysis Project (GTAP) to examine the impact of trade liberalisation as proposed in the ILFTA. The GTAP model (Hertel, 1996) covers the world economy and has been widely used in studies dealing with trade policy analysis at global level. The simulations from the model help in understanding the impact on trade, production, and resource allocation that might occur in different economies and sectors due to the adoption of changes in different tariff structures.
The paper is organised as follows. Section II examines the economic structure and the trade patterns in the South Asian region and compares it with the world economy. A brief review of some important features of the ILFTA is provided in Section III. An overview of the GTAP model is presented in Section IV. Section V outlines three different trade liberalisation scenarios that have been evaluated using the GTAP model. Simulation results are reported and discussed in Section VI. Section VII concludes.
II. Patterns of Trade and Economic Structure
We have aggregated 45 regions in the GTAP model into ten regions for the purpose of analysis in this paper.
2 Table 1 presents some economic indicators of the countries and regions in terms of external trade, GDP, factor endowments and The SAARC was formed in 1985 with representative countries of Bangladesh, Buthan, India, Maldives, Nepal, Pakistan, and Sri Lanka (Mukherji, 1998). factor proportions. The data are remarkably asymmetric among regions in their shares of the world's GDP, imports and exports. Within South Asia, the economic prominence of India is evident: It accounts for about 76 per cent of the GDP, 67 per cent of imports, and 60 per cent of exports of the region. Sri Lanka is relatively a minor player in South Asia. However, South Asia is small compared to other main trading partners as its share in world GDP is only 1.4 per cent and exports and imports also represent relatively small shares (1.2 and 1.1 per cents, respectively) in the world trade. Judging by these figures, any change in trade policy in South Asia is likely to have a negligible impact on the world economy. Of the three South Asian regions of Table 1 , Sri Lanka has the highest trade dependency ratio and it is indeed one of the most open economies in the world. Interestingly, it is only second to Rest of East Asia (REA) and is well above most 
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Unskilled/Total Labour developed economies in its dependence on international trade. Table 1 also suggests a significant variation in factor endowments between the South Asian economies and other economies in the world, suggesting that there is an ample scope for Heckscher-Ohlin type trade to occur. It is noticeable that the three regions in South Asia have similar factor shares which may influence more intraindustry trade than inter-industry trade among themselves. They also have higher shares of unskilled labour in the labour force in comparison to other economies. Table 2 reports the share of each regions exports and imports by sector in total world trade. South Asian countries represent relatively small shares which are consistent with their small GDP levels. It appears that agricultural products, and textiles and apparel are the leading exports from and imports into the region. Of the worlds total exports and imports, South Asia accounts for about 1.1 per cent of which Indias share is more than 50 per cent, showing its dominant position in the region.
Trade between Sri Lanka and its South Asian trading partners are reported in Table 3 . India is the main source of imports to Sri Lanka from the region as well as the principal destination of its exports to South Asia. Over the ten-year period between 1990 and 1999, trade between India and Sri Lanka has grown remarkably. As can be seen from Figure 1 , Sri Lanka's trade deficit against India has widened at an alarming rate over the same period. Though Pakistan appears to be the second important trading partner for Sri Lanka in the region, its relative importance is on a declining trend. While the trade between Sri Lanka and Bangladesh has also declined over recent years, exports to Maldives show a healthy growth in 1999. As can be seen from Table 3 , Sri Lankas exports to South Asia are generally low (about 3 per cent of its total exports) whereas imports account for a reasonable proportion (about 14 per cent of the total).
Calculated from the GTAP database (version 4), Table 4 shows the bilateral ad valorem tariff rates applicable to different sectors by source of imports in the 
III. Indo-Lanka Free Trade Agreement
There is a considerable debate over the benefits of regional trading arrangements (RTA) as opposed to multilateral free trade (Krueger, 1999) . RTAs could both create and divert trade or perhaps only trade diverting. It has been argued that as developing economies usually maintain high tariff barriers they may lose from RTAs due to trade diversion as they rely heavily on RTA partners (Bhagwati and Panagariya, 1996; Panagariya, 1996 Panagariya, , 1998 Panagariya, , 1999 . On the one hand, small developing countries such as Sri Lanka may lose considerable tariff revenue with trade liberalisation and on the other hand their price taking behaviour in the world markets results in higher prices being faced by domestic consumers despite tariff cuts 3 . There has be a considerable opposition to the ILFTA by domestic industrialists in both Sri Lanka and India. Both economies have an important import-competing sector which is likely to be hurt as two countries move toward free trade. As seen from data in Table 3 , 83 per cent of imports to Sri Lanka from the region are from India and it accounts for 49 per cent of Sri Lankan exports to the region. The free flow of Indian products to the domestic market in Sri Lanka and the exploitation of the Indian market by Sri Lankan exporters may become the natural outcome when the free trade agreement becomes fully operational. As the smaller partner of RTA, the extent of the likely welfare implications for Sri Lanka could be enormous. Table 5 briefly outlines the salient features of the ILFTA. While most of the details in the table are self-explanatory, perhaps some explanation is in order with respect to the "negative list". The negative list was drawn by both countries to safeguard the domestic consumer-goods sector which may find foreign competition a severe threat to its long-term survival. In the case of Sri Lanka, the "negative list" contains manufactured industry products which are still at their infancy and most of the agricultural products. Likewise, the Indian "negative list includes goods such as garments, alcohol, coconut and coconut oil which Sri Lanka can produce competitively (Siriwardana, 2001) .
IV. Overview of the GTAP Model
The analytical framework used to quantify the impact of bilateral tariff reductions is the well-known GTAP model (Hertel, 1996) . It is a comparativestatic multi-regional CGE model of the Johansen type comprising a system of linear equations in percentage change of variables. The modelling of each region in GTAP is based on the ORANI model (Dixon et al., 1982) . We use the latest version of GTAP together with version four of the database which distinguishes 45 regions and 50 sectors in each region.
The model has many general features which include product differentiation by country of origin, explicit recognition of savings by regional economies, a capital goods producing sector in each region to service investment, international mobility of capital, multiple trading regions, multiple goods and primary factors, empirically based differences in production technology and consumer preferences across regions, and explicit recognition of a global transport sector. It is also featured by many policy variables, including taxes and subsidies on commodities as well as on primary factors, making the model more attractive to policy analysts.
In each region both factor and commodity markets are assumed to be perfectly imported composites are created via a CES aggregation of imported goods of the same class from each region. The firm's decision to combine different inputs to produce its output largely depends on the separability assumption adopted in production. For instance, it is assumed that producers choose their optimal mix of primary factors independently of the prices of intermediate inputs. By allowing the separability of this type, we impose the restriction that the elasticity of substitution between any individual primary factors is equal via the CES function. Adopting the CES function in the selection of intermediate inputs imposes a similar restriction. Imported intermediates are separable from domestically produced intermediate inputs. As shown in Figure 2 , producers first decide on the source of their imports and generate imported composites via CES function. Then depending on the imported composite price and the domestic good's price, they then determine the optimal mix of imported composite and domestic good of the same input-output class. This is the well known "Armington approach" to modelling import demand.
Under the assumption of perfectly competitive factor markets, payments to primary factors skilled labour, unskilled labour, capital, land, and natural resources are determined by the marginal productivity of these factors. Hence factor returns equal their marginal revenue product. For example, the wage rate for unskilled workers is equal to the marginal revenue product of unskilled labour. Under the assumption of full employment, GTAP can project the change in the nominal wage rate for unskilled labour. In a particular simulation, the change in the real wage for unskilled labour could be easily obtained by taking into account the change in the consumer price index.
On the demand side, the GTAP model adopts a sophisticated specification of consumer behaviour which allows for differences in both price and income responsiveness of demand in different regions, depending on the level of development and regional specific demand patterns. Each region has a single representative household. This regional household receives all the income generated through payments to primary factors, and net tax revenue. Its behaviour is governed by an aggregate utility function over private household consumption, government consumption, and savings. The aggregate utility is modelled by a Cobb-Douglas function with constant expenditure shares. The government consumption is also described by a Cobb-Douglas function over composite commodities where the demand for the latter is a CES aggregation of imports and domestic goods. Private household consumption is explained by a CDE (Constant Difference of Elasticities) expenditure function. These households purchase bundles of commodities where the bundles are CES aggregation of domestic goods and imported bundles. The imported bundles in turn are formed by a CES aggregation of imports from different regions.
Capital creation takes place in each region according to a technology that is similar to producing current goods except that it requires only domestic and imported intermediate inputs. This capital creation services the investment which is financed by a global pool of savings. Each region contributes a share of its income to a savings pool at a global bank. This bank is designed to mediate world savings and investment. There are two methods available in the standard GTAP model for allocating global savings to investment in each region. The first method allocates global savings across investment in a fixed proportion of the total savings so that the regional composition of global investment remains unaltered. The second method allows investment to take place in each region according to the relative rates of return.
As noted before, the version four of GTAP database divides the world into 45 countries and distinguishes 50 sectors (commodities). Given the focus of our study, we aggregate the database into 10 regions and 24 sectors as shown in the Appendix Table A1 . As our focus is on the bilateral tariff reductions between Sri Lanka, India, and Rest of South Asia (RSA), the regional aggregation adopted highlights the importance of those trading partners within South Asia.
V. Design of Alternative Scenarios of Trade Liberalisation with GTAP
The simulation experiments conducted with the standard version of the GTAP model are outlined in this section. We present three trade liberalisation scenarios: Indo-Lanka partial free trade, Indo-Lanka-Rest of South Asia partial free trade, and Indo-Lanka-Rest of South Asia full free trade. Table 6 shows the respective percentage reductions in the sectoral ad valorem bilateral tariff rates by trading partners in our simulations. While our selection of the required percentage cut in tariff rates is somewhat crude given the complexity of the ILFTA, we have attempted to incorporate many of the features of the agreement including the "negative list".
The GTAP simulation for the scenario one (Indo-Lanka partial free trade) involved reducing bilateral ad valorem tariff rates by the percentages shown in first two columns of Table 6 . The changes in tariff rates for scenario two (IndoLanka-Rest of South-Asia partial free trade) are shown in columns 4 to 7 of the table. All three regions reduce tariffs on reciprocal basis. Finally, the scenario three (Indo-Lanka-Rest of South Asia full free trade) involved complete removal of all ad valorem tariff rates on South Asia-sourced imports of each of the three regions bilaterally. In all three scenarios, import duties between rest of the regions and regions in South Asia are maintained.
The tariff simulations were conducted in the long-run framework with capital mobility across each region. This implies that the changes in rates of return are also equalised across regions. Investment takes place in each economy during the 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 Note: The base period ad valorem tariff rates are changed as exogenous shocks by the percentages shown in the table under different trade liberalisation scenarios. The percentages were designed in accord with the ILFFTA details on tariff reductions. period of tariff reductions making sure that sum of the regional investment matches with the changes in global savings. In addition we assume that aggregate employment of labour and land are fixed in each region.
VI. Results of the GTAP Simulations
This section reports the impact of the ILFTA and its extension to the rest of South Asia on important macroeconomic variables, sectoral outputs, and export performance. In order to isolate the outcome of the ILFTA from other trade liberaliasation options considered in the paper, results are presented under each of the three scenarios.
A. Indo-Lanka Partial Free Trade Scenario
The first panel of Table 7 shows the macroeconomic and welfare effects of the tariff reductions as stipulated in the ILFTA. We find that the free trade agreement has a much bigger impact on the Sri Lankan economy than on the Indian economy. Sri Lanka's real GDP increases by 0.24 per cent whereas there is only a negligible change in India's real GDP (0.02 per cent). Similarly, the trade results reported in Table 7 indicate a considerable expansion of export and import volumes of Sri Lanka. As imports grow faster than exports, a negative trade balance (US$ 13.1 millions) becomes inevitable. The trade expansion for India is trivial with a small positive trade balance. Perhaps Sri Lanka's more openness could be an explanatory factor for the noticeable performance at the trade front in comparison to its RTA partner.
Other interesting aspects of the macroeconomic results relate to the terms of trade effect and real returns to unskilled labour. It appears that the ILFTA may lead to an adverse terms of trade for Sri Lanka. India is projected to gain in its terms of trade though it is very marginal. The terms of trade decline for Sri Lanka may be due to its relative smallness of export trade with India and the similarity of the products both nations export. In a competitive market environment with open freer trade, Sri Lanka is perhaps experiencing a competitive disadvantage. The unskilled labour force in Sri Lanka may experience a considerable improvement in their real incomes as a result of trade liberalisation under the agreement. This is a desirable outcome and is welcomed by policy makers as many of those workers are employed in highly unskilled labour intensive export oriented sectors such as textiles, and weaving apparel and leather. The welfare gains as projected by the equivalent variation is positive for both trading partners and Sri Lanka is placed in a better position when such gains are Source: Author's simulations of GTAP. Note: All projections are percentage deviations from the base except the balance of trade and the equivalent variation. Changes in these two variables are measured in US$ millions. considered relative to the real GDP.
In general the ILFRA seems to have no discernible effect on rest of the world. Japan is likely to be the only country which may experience some impact of the free trade agreement between India and Sri Lanka. This is explained by the fact that Japan is relatively an important trading partner for both countries. As expected in theory, there seems to be a minor negative welfare effect on rest of the world.
The sectoral output changes appear in Table 8 . The industrial structure of the Indian economy is largely non-responsive to trade liberalisation under the ILFTA. While nonmetalic mineral product sector experiences 0.1 per cent output gain, all other sectors show almost zero percent change in their outputs. The converse is true for Sri Lanka. Many sectors respond positively to the bilateral tariff cuts. As agricultural sectors face no reduction in tariffs under the arrangements of Source: Author's simulation of GTAP. Note: The percentage changes in the table are the output changes in each sector in different economies in response to alternative tariff reduction (elimination) scenarios adopted.
"negative list", tariff reforms tend to reduce most of the sectoral outputs. The significant winners of the INLFTA on the Sri Lankan side are manufacturing sectors that are highly export oriented and that are heavily dependent on imported inputs. The fabricated metal products sector shows 2.9 per cent improvements in output and is a good example for the latter category. The model projects an appreciable performance for most of the manufacturing sectors which have export market in India. The changes in export volumes reported in Table 9 are consistent with the output responses which are projected by the model.
B. Indo-Lanka-Rest of South Asia Partial Free Trade Scenario
In this second trade liberalisation scenario, we consider that Sri Lanka and India offer same reciprocal tariff reduction arrangements to RSA. It is then similar to establishing partial free trade area within South Asia. As shown by results in panel two of Table 7 , such trilateral liberalisation approach tends to have much bigger impact on real GDP of both Sri Lanka and India than of RSA. Export and import volumes of all three regions increase while RSA being the winner in trade performance. However, its terms of trade decline, as trade is liberlised in the region leaving a small gain in its overall GDP. Consistent with poor terms of trade, Sri Lanka and RSA are likely to experience trade deficits in the event of partial trade liberalisation being adopted in South Asia. Interestingly, India turns out to be a considerable gainer from this trilateral tariff cut compared to the Indo-Lanka partial free trade scenario. This is clearly evident from the improvement in welfare as measured by the equivalent variation. Sri Lanka and RSA are projected to lose their overall welfare despite improvements in their GDP. However, the unskilled labour in South Asia tends to improve their real income in much similar fashion across regions.
As in the case of bilateral tariff cuts between India and Sri Lanka, the rest of the world regions show no change in their real GDP except China and REA which show negligible declines in GDP. Australia-New Zealand region is likely to have minor welfare gain whereas all other regions are projected to have negative equivalent variations in response to the formation of the South Asian partial free trade area.
Turning to the sectoral results in Table 8 , it is noticed that India is beginning to gather momentum from the trilateral tariff cuts as shown by the improvements in output performance of almost all the sectors. Sri Lanka consolidates its sectoral output changes in mining, manufacturing and service sectors at the expense of the country's agricultural sectors. The latter group appears to be much more unfavourably affected. RSAs response in terms of sectoral outputs is somewhat mixed and a third of its sectors are showing reductions in their outputs. The export projections reported in Table 9 under this scenario indicate that Sri Lanka and India improve their export volumes considerably and RSA also keeps up with the regional trend. Agricultural exports of Sri Lanka and India are affected badly whereas RSAs exports in that group of commodities experience a reasonable expansion.
C. Indo-Lanka-Rest of South Asia Full Free Trade Scenario
In this trade scenario, all bilateral tariffs are removed among member countries, while leaving tariff rates unchanged with nonmember countries. The trade policy thus discriminates against non-South Asian countries but at the same time creates improved market access for member countries within the region. As can be seen from Table 7 (panel three), the policy of full free trade in South Asia is by far the best option for India and Sri Lanka. Unfortunately, it is the worst for RSA as their real GDP declines (by 3.1 per cent) dramatically by entering into full free trade.
This contraction in real GDP for RSA is mainly due to the adverse impact on the terms of trade that the region is projected to experience. The RSA's volume of exports grows at a faster rate than that of India and Sri Lanka and its increase in import volume is well below that of exports. However, the declining terms of trade means reduced purchasing power for RSA's exports, which has undoubtedly created a considerable trade deficit for the region. Ultimately this trade deficit dictates the impact on real GDP in the region. Despite declining GDP, unskilled workers in RSA experience an increase in wage rate. This wage rise is due to the huge expansion in the output of Weaving, apparel & leather sector (by 32.8 per cent) where majority of the unskilled workers are employed. As Table 8 shows, this sector expands at the expense of many other sectors and has a tendency to increase the demand for unskilled labour in the economy. With the deflationary effects of liberalisation in general, the real returns to unskilled labour rise.
As in previous two trade policy scenarios, both Sri Lanka and RSA experience much higher trade deficits. The results also indicate that the free trade area favours the largest nation, namely India, and it is projected to have substantial welfare gains as measured by the equivalent variation. Consistent with the decline in real GDP, RSA is likey to be worse off in terms of welfare though unskilled labour force seemed to have achieved higher real incomes comparable to other RTA partners.
The formation of free trade area in South Asia may have trivial negative effect on nonmember countries (i.e., rest of the world regions). As would be expected, Asian neighbours (Japan, China, REA) seem to experience a relatively higher impact. However, the magnitudes are not alarming relative to the size of GDP of these countries and regions so that it is safe to assume that the free trade in South Asia may not be a severe threat to the world economy.
Judging from the sectoral results of Table 8 and the export projections in Table  9 , India emerges to be a clear winner of free trade in the region. The entire removal of trade tariffs favours all sectors except weaving apparel and leather, beverages and tobacco, and rice sectors. Interestingly, for Sri Lanka, the fear of agriculturists for free trade in South Asia is lessened to some extent as many sectors now experience considerable output gains. The economy in general is blessed by the improved market access in the region as shown by a considerable increase in sectoral performance. The free trade tends to fair poorly RSA as majority of its sectors are projected to have their outputs declined.
VII. Conclusion
In this paper we have used the GTAP model to quantify the impact of the free trade agreement between India and Sri Lanka. We also illustrate the implications of the extension of such agreement to include all SARRC countries. A departure from partial free trade as stipulated in the agreement to full free trade in South Asia is also examined in order to measure the impact on the regional economic performance.
Several important conclusions could be drawn from the analysis of different free trade scenarios for South Asia. Based on simulation results of the Indo-Lanka partial free trade scenario, Sri Lanka seems to benefit relatively more than India from the ILFTA as shown by both GDP and welfare projections. The trade agreement may enhance more imports from India to Sri Lanka at a much cheaper price than before but the growth in exports is likely to be insufficient to pay for the increase in imports. Thus an inevitable outcome for Sri Lanka is an increase in the trade deficit which may perhaps result in a smaller growth in real GDP than expected. The ILFTA seems to have relatively minor impact on India. Its performance does not change much in GDP terms in response to liberalised trade with Sri Lanka due to the relatively small trade that takes place between the two countries. Surely, the reduction in duties by the Sri Lankan economy opens up a new market for Indian exporters and hence a positive trade balance is likely against Sri Lanka. As would be expected, the free trade agreement has no significant influence on RSA as well as on rest of the world.
The extension of the ILFTA to all SAARC countries could be an interesting trade policy scenario for South Asia. Our results indicate that Sri Lanka would benefit from such regional trading arrangements by almost doubling its GDP performance experienced from the ILFTA. India being the largest economy in the region could improve its benefits from liberalisation in trade within the region and it has the potential to gain more than other members. Its trade balance will improve while other members (i.e., Sri Lanka and RSA) experience substantial deficits. The deterioration of the terms of trade for RSA is somewhat disturbing news resulting a slower GDP growth for that group of countries in South Asia.
Our findings from the full free trade scenario in South Asia suggest that Sri Lanka and India will be clear winners while RSA becomes a looser in terms of GDP growth. The latter group appears to be severely affected by the adverse terms of trade with the elimination of bilatteral tariffs. India being the largest economy in the region may enjoy the highest benefits from full free trade in South Asia. The improved market access in the region is in favor of all South Asian nations and our results clearly show that regional trade will expand considerably. The unskilled labour force in the region will experience a real income growth. The results provide some empirical evidence that nonmembers welfare could be reduced with the formation of the South Asian free trade area though the extent of change in welfare is trivial relative to the size of the nonmembers.
The policy implication from the results is that the bilateral trade liberalisation under the ILFTA is not as bad as some segments of industrialists argue in Sri Lanka. It is possible to remove tariff barriers without severely affecting the economic performance of the country. There seems to be considerable gains to Sri Lanka from the agreement in the long run. However, these gains are realised at the expense of an increased trade deficit. The extension of the agreement to all SARRC nations under SAFTA is likely to benefit the region as a whole by increased trade within South Asia. The SAARC nations should work hard to implement the SAFTA as soon as possible as it appears to be potentially more beneficial than bilateral trade liberalisation for real GDP growth in the region. Full free trade in South Asia under SAFTA may perhaps disadvantage smaller countries in the region and the SAARC must be prepared to offer necessary assistance for such nations to ensure their full participation in the agreement. Tension may arise between agriculture and manufacturing under free trade in South Asia, as the latter is likely to expand faster with the removal of trade barriers. Such structural imbalance cannot be overlooked since a considerable proportion of the labour force is still engaged in agriculture in South Asia. 
